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Why worry about cyano HABs? 
v Degrades water quality 

v Taste/odor issues 
v Loss of recreational and fishing value to affected waters 
v Hypoxia/anoxia, may lead to mortality in benthic 

invertebrate community and fish kills 

v Alters food webs 
v Unpalatable to many zooplankton grazers 

v Toxin producer  
     (neurotoxins, hepatotoxins, dermatotoxins) 

–  Toxic to zooplankton, shellfish, fish, animals, humans 
Dogs have been known to die of renal failure within hours 

of drinking water with microcystins. 
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The health perspective 
Ohio, 2010,  48 human illnesses, 5 dead 

dogs,  closure of  YMCA lake near (1000 
ppb microcystin 19 kids sick,  Silver Lake, 
Ohio, 2010). Posting Grand Lake St Marys 

MD Girl Scout camp lost the use of its Lake 
Williston in 2009-10 from Microcystis 
blooms. Lake drained & treated  (2011) 

WHO standard for microcystin, 20 ppb; no 
US standard; and no std for other toxins.  

2013 Had an early season bloom in Lake 
Erie that closed many Canadian Beaches. 
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Forecasting 

Nowcast  & Short term forecasts (up to ~ 3 
days) 
Seasonal forecasts   
Inter-annual forecasts  
 
It all starts with satellite data; used MERIS 
from 2008-2011; MODIS from 2012-
present. 
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Finding Blooms 

Bloom	  negative	  	  
“Positive	  Cyano	  Index”	  

No	  Bloom	  	  
“Negative	  	  
Cyano	  Index”	  
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MERIS Failed in April 2012; switch to MODIS 

MERIS 

MODIS 
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Find the Bloom 
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MODIS has some saturation problems 



NASA Public Health,  Sep 2013 NOAA Coastal Ocean Science 

Overall MODIS is well-behaved compared to 
MERIS, although somewhat noisy 

CIMERIS=CIMODIS*1.3 
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10 years of MERIS data and 1 for MODIS, we 
have now mapped the peak of bloom for each 

year 



NASA Public Health,  Sep 2013 NOAA Coastal Ocean Science 

Create a short term Forecast… 

1.) find bloom 
2.) Model Bloom trajectory 
3.) Create Forecast 
4.) Disseminate Forecast 
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Model the bloom…. 
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Make forecast 
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Disseminate Forecast 
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Use Maumee River Discharge to make seasonal 
predictions 

Toledo	  

Dayton	  
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We have established the long-suspected link of 
blooms to Maumee River. Spring discharge and 

June TP drive cyano-bloom intensity 

TP for June Spring Q wet 
Mar-May 

dry 
Mar-May 
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On July 5, we made the 2012 prediction for 
western Lake Erie 

a mild bloom, < 1/10 of 2011, close to 2007 

low medium high 
concentration 
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2012: dry spring and low loads 
Equivalent to 2005 to 2007 

Maumee River total 
phosphorus (m.tons) 

Maumee River average 
discharge (m3/s) 
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2012: First prediction for Lake Erie announced at 
Stone Lab,  Ohio, July 05. Press attended  

Friday, July 6 2012 3:23pm  
Forecast predicts mild Harmful Algal Bloom  
The National Oceanic & Atmospheric Administration’s National 
Centers for Coastal Ocean Science issued the first-ever seasonal 
harmful algal bloom forecast for Lake Erie at an all-day press event 
Thursday at Ohio State University’s Stone Laboratory. The forecast 
predicts a mild bloom, similar to conditions last seen in 2007 and 
about one-tenth the size of last year’s bloom.  
“A mild bloom is great news for this year,” said Dr. Jeffrey Reutter, 
Director of Ohio Sea Grant and Stone Laboratory. “But this is 
happening because we’re in a drought, not because phosphorus 
loading to Lake Erie has improved. If we have a real wet spring in 
2013, we could be right back to where we were.” 
 

Researchers 
predict smaller  

Lake Erie algae 
bloom  

ASSOCIATED PRESS 
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Spring (Mar-Jun) explains annual bloom 
intensity; a lag between P supply and the bloom 

Proposed model results  
Error : 0.37 CI (105 sq km) 

Black is observed 
Red is modeled 
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2013: Second prediction for Lake Erie announced 
at Stone Lab,  Ohio, July 02.  

NOAA and its research partners predict that the 2013 western Lake Erie 
 harmful algal bloom (HAB) season will have a significant bloom of  

cyanobacteria, a toxic blue-green algae, this summer. The predicted 
bloom is expected to be larger than last  
year, but considerably less than the record- 
setting 2011 bloom. Bloom impacts will vary across the lake’s  
Western basin. This marks the second time NOAA has issued an annual  
outlook for western Lake Erie. 
 

Director of Ohio EPA and the press attended 
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Preliminary validation of 2013 seasonal forecast 

> > 
2011 2013 2012 

Single image from  
September 10 2013 
More or less max  
concentration 

low medium high 
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Media hits 

Blue-Green Algae: 
Iridescent but Deadly 
By Jessica Marshall 
Sep 18 2012 
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Carroll Township Ohio,  “do not drink” 
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The rest of Ohio: Ohio EPA wants more info on 
other lakes. Sampled for validation in Sep 2011.  

Also discussions with USACE.  

Rockwell	  

Clenden
ing	  

LaDue	  
West	  
Ramp	  

Tappan	  

Findlay	  
WTP	  

Seneca	  

Indian	  
Lake	  

Buckeye	  

Mosqui
to	  
Creek	  
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Field sampling 

v 2012 sampling 
v Monthly and event response 
v Stations throughout western Lake Erie, including drinking 

water intakes  

v Samples collected 
v Cell counts – major HAB species 
v Microcystin 
v Phycocyanin (pigment indicator of cyanobacterial HABs) 

–PC fluorescence sensor 
v Chlorophyll a, Secchi depth 
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Florida Department of Health (FDOH) Aquatic 
Toxins Disease Prevention Program  

Satellite Health Bulletin 
Andrew Reich, MS, MSPH 

Becky Lazensky, MPH 

•  FDOH developed a satellite health bulletin to 
disseminate satellite imagery data and 
interpretation to users on a routine basis  

•  Bulletins contain MERIS satellite images with 
interpretation, a section on recent algae blooms, a 
HABs and health section, and field observations  

•  Reports are produced on a bi-weekly basis when 
MERIS satellite images are available 
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Florida  
Satellite Health Bulletins  

The bulletin’s distribution list includes these 
state and local agencies:  
– FDOH  -FL-DEP  
– CHDs  -SJRWMD 

Fall 2011, 57 people in Florida subscribed 
Spring 2013,  117 people from 15 agencies 

subscribe  
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Satellite Health Bulletins: Example 
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Page 2: Satellite Health Bulletins 
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New HABs Tracking Website 

In 2012, the FDOH Aquatic Toxins Program 
developed a new online tracking module 
for documenting cyanobacteria blooms 
statewide.  

 
Link to the Caspio Web Hosting Site: 

– http://www.caspio.com/ 
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HABs Tracking Website  

Contains	  a	  Searchable	  
Database	  for	  Retrieving	  Data	  

Collects	  informaAon	  on	  the	  locaAon	  of	  
bloom	  events,	  environmental	  condiAons,	  
site	  visit	  observaAons,	  &	  laboratory	  results.	  	  
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New HABs Tracking Website 

This website allows public health 
professionals and environmental scientists 
to collaborate on bloom reporting by 
populating a shared web-based data page.  

 
The online data page will be used as a 

repository for HAB-related data and is 
available to assist with ongoing NOAA/
NASA satellite data validating efforts. 
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Satellite Imagery Guide for County 
Health Departments 

A user guide on how data can be applied to public 
health practice was developed  

Examples of possible uses: 
–  Epidemiologists can include water sites with high a 

cyanobacteria index when interviewing ill persons about their 
recent recreational water exposures 

–  Environmental Health programs may rely upon satellite 
imagery data when deciding where to conduct field 
assessments of public swimming areas 

–  State and local agencies can use imagery to target sampling 
and educational health interventions 
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•  Informing Public 
Health 
Investigations 

•  Increasing 
Surveillance 

•  Identifying Toxin 
Producing Blooms 

•  Targeting 
Sampling Efforts 

•  Protecting Public 
Drinking Water 

Applications of Satellite Imagery Data 
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Partnering with the St Johns River Water 
Management District 

u  In 2011-NOAA conducted 2 radiometer trainings w/
6 SJRWMD and 1 FDOH scientist in March and 
June 

u  Radiometer data were collected from the St Johns 
River, Lake Apopka, Newnans Lake, Bivens Lake, 
Lake George, & Crescent Lake 

u  Microcystis blooms indicated in NOAA satellite 
imagery were confirmed by local sampling efforts in 
Crescent & George Lakes  
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Cyano bloom in St Johns River, July 19, 2011 
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St. Johns River 
Estuary 

Cyanobacteria 
Blooms 2011 

Microcystin concentration 
more a function of 

composition than density.   

Slide courtesy of John Hendrickson, SJWMD 
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Relationship between CI and chl-a from field 
measurements (SJRWMD) 

r2=0.96 
 
Est chl a =  

 4020*(CI) + 20 
 
Detection of chlorophyll 

> 20 µg/L 
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Lake Okeechobee MODIS time-series 

True 
Color 

CI 
MODIS 
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Enthusiastic Partner responses 

“Looking at the MODIS 
imagery from today it was a 
pretty good forecast for the 
movement of the bloom. 
  
Sure wish you guys could 
do this several times each 
week instead of just once, 
especially this time of year” 
  
Brenda Snyder 
Chief Chemist 
Toledo Water Treatment 

NOAA’s product “ will minimize 
resources necessary for large 
scale surveillance.  It will help 
us focus our resources.” 
 
Linda Merchant-Masonbrink 
Ohio EPA, Div of Surface 
Waters.  Aug 2011 
 
“The satellite data should 
provide us with a new way to 
track the Potomac bloom 
(spatially and temporally) as it 
progresses this year.” 
 
Cathy Wazniak, Maryland DNR 
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Successes 

•  Lake Erie Five years of bulletins.  Now with 700 + subscribers 
•  Transition to MODIS in 2012, and MODIS Aqua and Terra 2013.  

•  Florida Health Bulletin (year 2).   
•  Seasonal Forecasts 2012 and 2013 for Lake Erie.  
•  Trained SJWMD and FDOH on collecting radiometry.  

Calibration of CI index to chlorophyll now possible.  
•  Training of Ohio EPA, training of Ohio PWS (three years at 

OSU). 
•  Florida draft user manual by FDOH.  
•  Preliminary online satellite imagery viewer (HABViewer) 
•  Input to Lake Erie phosphorus load task forces.   
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Milestones and Results year 4 
Data:   

 MODIS has been successfully used as a surrogate 
for MERIS. 

Predictions & Climate:   
 Made second seasonal prediction of bloom severity 
and extent for Lake Erie.   
 Nutrient linkage narrowed to spring, impact on Lake 
nutrient mgmt discussions 

Forecasts:   
 Monitoring of Lake Erie, starting June with MODIS 
 Discussions across NOAA on formal creation of 
robust forecast system.  
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Milestones and Results year 4 
Product distribution:   

 Maryland and Florida products, have been 
successfully transitioned to MODIS 
 Web site built for improved image product 
distribution 
 EPA funded a 1-year project to design smartphone 
distribution option of satellite bloom data to mgrs 

Product Type: 
 Validation continuing 
 Collaboration with EPA on national MERIS 
validation 
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Budget 

IAG and contracts are slow.  Year 4 
expenditures recently started.  

Year 5 IAG is still ongoing in NOAA.  
Will need one-year extension for our 

associated contracts.  
 
Change of personnel and changes in CDC 

will alter the mix somewhat from proposal 
(previously noted in year 4).   
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Risks 

Loss of MERIS:  
Loss of  bloom discrimination and resolution has concerned 

partners. We got MODIS to deliver quantity at 1-km, it 
cannot give discrimination in scum conditions, but 
delivers satisfactory data in other areas. 

Working on assumption of OLCI/Sentinel-3 in 2014. 
Assuring partners of this. (one year extension will 
make this possible.) 

CDC engagement unclear after 2013 (EH tracking is 
possible)   

US EPA now investing in distribution.  US Army Corps of 
Engrs is interested.  NOAA is writing a formal ecological 
forecast system plan.  

These may lead to alternative paths to operations.  
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2013 ARL status 

Start of project:   ARL = 2 (Application components 
and decision making identified).  

 
Current:  ARL 7-8:  Prototype demonstrated and 

being used by end-users  (Forecasts Ohio, 
Florida HAB bulletin, MD image distribution). 
  User training and documentation.  

 
Goal:  ARL 8-9:  Approved by end-user for 

decision making.   Expect sustained use.    
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Goals for 2013-2014 
•  Lake Erie bulletin for 2014, and seasonal forecast 
•  Florida Satellite Health Bulletin with FDOH, expand to 

south Florida. 
•  Algorithm cal/val for Sentinel-3 launch 2014 
•  Outreach:  Host user workshops in Ohio, Florida, and 

Maryland on training and review of products 
•  Workshop with CDC for states on environmental 

monitoring requirements.  
•  Spatial climatology for Lake Erie 
•  Examine Florida lake climatology 
•  Coordinating with EPA and USGS on cyano program 
•  ARL goal 8 (Florida) 9 (Ohio).  
 


